Introduction
Epicrania fugax (EF) is a novel syndrome found within the epicranias, a group of headaches that are typically felt over limited areas of the scalp [1] . Since EF was first proposed by Pareja et al. as a new syndrome in 2008 [2] , 70 cases have been described [2] [3] [4] [5] [6] [7] [8] . EF has recently been included in the Appendix of the International Classification of Headache Disorders, third edition, beta version [9] . EF is defined as a brief paroxysmal head pain, with stabbing quality, describing a linear or zig-zag trajectory across the surface of one hemicranium. The pain always stems from a particular point in the head, and rapidly moves forward or backward through the territories of different nerves ( Figure 1) . A facial variant of EF has recently been described [10] . At the end of the attacks, some patients have ipsilateral autonomic signs such as lacrimation, conjunctival injection, and/or rhinorrhea. Although the attacks are mostly spontaneous, they may occasionally be triggered by touch or other stimuli. The frequency of EF paroxysms is extremely variable, ranging from a few attacks per year, or even fewer, to numerous attacks per day. Some patients have a non-remitting course, while others experience long-term remissions.
Several studies have helped to determine the clinical features of EF, but the psychological profile of patients suffering from EF has not been analyzed so far. As some psychological factors are known to play a role in the maintenance and exacerbation of various types of headaches [11, 12] , one might wonder whether EF patients exhibit differential psychological characteristics with respect to healthy subjects. This circumstance is of no small significance, the role of psychological therapies for the management of different types of headache having long been recognized [13, 14] . In this way, as organisms are considered open systems in constant interaction with their environment [15] , the analysis of the transactional relationship between the individuals and their environment becomes central in order to adequately characterize the patients of any pain syndrome [16] . Therefore, one of the first objectives should be to analyze the way in which patients perceive and cope with environmental demands; in other words, their level of perceived stress and the coping strategies used to cope with it. In addition, the basic structure of personality must be evaluated, as it is in the context of this structure that the environment is processed and coped with.
The aim of the present work is to analyze certain psychological features (mood, stress, coping, and personality) in a group of patients diagnosed with EF, as well as their association with diverse demographic and clinical characteristics of the sample.
Methods

Participants
Forty-six participants, 23 with EF (mean age ¼ 51.30; SD ¼ 16.67) and 23 healthy controls (mean age ¼ 45.91; SD ¼ 11.19), were included in the study. Recruitment of the EF group took place in the Headache Units of Hospital Cl ınico San Carlos of Madrid and Hospital Cl ınico Universitario of Valladolid (Spain). Potential participants were selected by their neurologists (MLC, ALG), with the following exclusion criteria in order to avoid confounding due to the clinical status or comorbid conditions: suffering from a serious chronic illness such as infectious, metabolic, renal, endocrine, or neuromuscular disease, cancer, or organic brain syndrome, having a body mass index greater than 30 kg/m 2 , a degree of functional or cognitive impairment hindering participation in the study, a psychotic history, or presence of psychotic symptoms, as well as any physical or mental condition that could incapacitate the subject from offering their informed consent. Fifteen patients were recruited in Madrid, and 11 came from Valladolid. All of them have been described in former publications [5, 8] . Clinical data were collected in a systematic way through a structured questionnaire. The characteristics of pain paroxysms were carefully assessed, including spatial features, temporal features, pain quality, pain intensity, and the response to any past or current treatments. Twelve patients suffered from other headaches (migraine, n ¼ 10; tension-type headache, n ¼ 2). Nonetheless, other headaches different from EF were inactive or infrequent ( 1 episodes per month) at the time of assessment, and only one patient had noticed a temporal relationship between a recent tension-type headache and the onset of EF. Following a frequency matching approach [17] , a healthy control group was recruited among people from the same areas by a local advertisement. Exclusion criteria were the same as those used for the EF group and none of the control group had any history of primary Figure 1 Trajectory of pain paroxysms in forward epicrania fugax (backward epicrania fugax follows the opposite direction). Pain stems from a particular area of the posterior scalp and rapidly radiates forward along a lineal or zigzag trajectory to reach the ipsilateral forehead, eye, or nose. headaches or chronic pain conditions. Ethical approval was granted by the hospital ethics committees. Informed consent was obtained from all the participants, and all the procedures were conducted according to the Declaration of Helsinki.
Measures
Level of Perceived Stress
The level of perceived stress was evaluated by the Spanish version of the Perceived Stress Scale (PSS) [18] , developed by Remor in 2006 [19] . PSS has been found to possess adequate reliability and validity in both the original and the Spanish versions, showing alpha values around 0.80 and test-retest correlations of 0.75 [18, 19] . In the present sample, the alpha value was 0.79. An example item from this scale is "In the last month, how often have you been upset because of something that happened unexpectedly?"
Stress Coping
Stress coping strategies were examined by the brief version of the Coping Orientation of Problem Experience [20] , measuring coping in different domains: Selfdistraction, Active Coping, Denial, Substance use, Use of emotional support, Use of instrumental support, Behavioral disengagement, Venting, Positive reframing, Planning, Humor, Acceptance, Religion, and Self-blame. Previous research indicates good reliability, with Cronbach's alpha values above 0.50 for all the domains. In the present sample, alpha values were above 0.50, except for Positive reframing (alpha ¼ 0.37). An example item from this scale is "I've been saying to myself 'this isn't real'" (subscale of denial).
Big Five Personality Dimensions
The Spanish version of the NEO-FFI [21] was employed to assess the big five personality dimensions (Neuroticism, Extraversion, Openness to experience, Agreeableness, and Conscientiousness). NEO-FFI has adequate psychometric properties, with internal consistency ranging from 0.71 to 0.82, and a good factor structure [21] . In the present sample, alpha values ranged from 0.72 to 0.84, except in the case of Agreeableness (alpha ¼ 0.62). An example item from this scale is "I like to have a lot of people around me" (subscale of extraversion).
Depression
The level of depressive symptomatology was measured by the Spanish version [22] of the BDI-II Beck depression inventory [23] . The Spanish version has shown good internal consistency (alpha coefficient 0.90) and adequate convergent and divergent validity [22] . In the present sample, the alpha value was 0.93. An example item from this scale is "I feel I have failed more than the average person."
Trait-Anxiety
Trait anxiety was evaluated with the trait-anxiety subscale of the Spanish version [24] of the State-Trait Anxiety Inventory [25] . The Spanish version of the traitanxiety subscale has shown an alpha coefficient of 0.93, good test-retest reliability (0.80), and good convergent and divergent validity [24] . In the present sample, the alpha value was 0.85. An example item from this scale is "I worry too much over something that really doesn't matter."
Data Analysis
Initially, the Shapiro-Wilk test was used to assess the normality of the data. The results showed that the distributions of 15 of the study's 22 variables were not normal for EF patients and/or controls (P < 0.05). Consequently, differences between EF patients and controls in perceived stress, personality, coping, and emotional state were analyzed using the Mann-Whitney U test. Next, within the EF group, we examined the differences in perceived stress, personality, coping, and emotional state as a function of the demographic and clinical characteristics measured at a nominal or ordinal level: sex (men, or women), frequency of paroxysms, (several times per year, several times per month, several times per week, or several times per day), temporal pattern (chronic-when pain paroxysms appeared on 15 or more days per month over more than three monthsepisodic, recent onset, or chronic with remissions), character (stabbing, burning, or electric), head side (right, left, or both sides), and site of origin (parietal or occipital). One-way ANOVAs were performed, followed by the Bonferroni test for multiple comparisons, for demographic and clinical characteristics with more than two levels. The ANOVAs were accompanied by KruskalWallis tests when the assumption of homogeneity of variance was not met (Levene's test, P < 0.05). For demographic and clinical characteristics with no more than two levels, the Mann-Whitney U test was employed and the Benjamini-Hochberg [26] correction for multiple testing was applied. Prior to this, demographic and clinical variables were examined in order to identify cases with fewer than two observations per cell. Some of them were recoded from their original form, deleting or combining levels, but always observing theoretical assumptions. As a result, the recoded variables were frequency of paroxysms (several times per year/month/ week or several times over a day), temporal pattern (chronic or episodic), and character (stabbing/burning or electric). For demographic and clinical characteristics measured at the interval or ratio levels, Pearson's
correlations with perceived stress, personality, coping, and emotional state were calculated. Subsequently, due to the relevance of the frequency of paroxysms as a direct measure of the seriousness of EF, this was also recoded in two levels (low frequency-several times per year/month/week, and high frequency-several times per day), and one-way ANOVAs were performed, followed by the Bonferroni test for multiple comparisons, to examine the possible differences between them in the psychological variables. Again, the ANOVAs were accompanied by Kruskal-Wallis tests when the assumption of homogeneity of variance was not supported (Levene's test, P < 0.05). Statistical tests were carried out in two-tailed format. Statistical significance was set at P < 0.05. All statistical calculations were performed using the Statistical Package for the Social Sciences (SPSS, Windows version 19.0, SPSS, Chicago, IL).
Results
EF Patients Versus Controls Analysis
There were no differences to EF patients in both age (t ¼ 1.29; P ¼ 0.086) and gender (eight were men and 15 were women in both groups). Results of the analyses performed to test the existence of possible differences between EF and controls in perceived stress, personality, coping, and emotional state are summarized in Table 1 . Based on Mann-Whitney U test results with the Benjamini-Hochberg correction, the two groups differed significantly from each other in Denial (Z ¼ À4.13, P ¼ .001), Trait anxiety (Z ¼ À3.16, P ¼ 0.002), and Depression (Z ¼ À4.33, P ¼ 0.001). In all cases, scores were higher in EF patients. The T-test for the variables whose homogeneity of variance could be assumed confirmed these results (P < 0.05).
Within-Group Analysis of EF Patients
The basic descriptors of the EF subsample as a function of its demographic and clinical features are presented in The calculation of the zero-order correlations among the psychological variables and the demographic and clinical characteristics measured at the interval or ratio levels (age, age at onset, time since onset, usual intensity of paroxysms, and duration of paroxysms) showed that the usual intensity of paroxysms was inversely correlated with Agreeableness (r ¼ À.49; P ¼ 0.017), and that the usual duration was directly correlated with Selfdistraction (r ¼ .46; P ¼ 0.028) and with Venting (r ¼ .55; P ¼ 0.007). No other correlations were significant at the 0.05 level of significance.
Analysis of Groups with High and Low Frequency of Paroxysms Versus Control Group
Finally, the analysis performed to identify possible differences in the psychological variables as a function of low versus high frequency of paroxysms (see Table 3 ), showed that there were statistically significant differences between group means as determined by one-way ANOVAs for Perceived stress, Neuroticism, Openness to experience, Denial, Venting, Religion, Self-blame, Trait anxiety and Depression. The Bonferroni test for multiple comparisons showed that low-frequency EF scored significantly higher than controls in Perceived stress, Neuroticism, Denial, Self-blame, Trait anxiety, and Depression and higher than high-frequency EF in Venting. On the other hand, high-frequency EF scored significantly higher than controls in Religion and lower in Openness to experience. All other comparisons were not 
Discussion
The results of the present study initially suggest the absence of differences between patients suffering of EF and healthy controls in the stress, coping, and personality variables. Using the Benjamini-Hochberg correction, significant differences were only observed in anxiety, depression, and denial, with EF patients scoring higher than controls. Although both dysphoric emotional states and anxiety are able to precipitate a headache and to increase pain [27, 28] , their presence might initially be better explained as a probable consequence of the syndrome, with symptoms predisposing individuals to experience anxiety and depression, as well as leading them to use denial as a way of coping. Closely connected to this, greater levels of depression and anxiety have been found in migraine, tension-type headache and trigeminal neuralgia [28] [29] [30] .
While it is true, as mentioned above, that no substantial differences were found in the stress, coping, and personality variables when a raw analysis of the EF patients was performed, a completely different picture emerged through an in-depth analysis of this group. Once the control of paroxysm frequency was conducted, differences in symptoms of anxiety and depression became apparent exclusively between controls and lowfrequency EF patients, and these differences extended to perceived stress, neuroticism, use of denial-in this case along with high-frequency EF patients-use of religion, and self-blame. In this way, low-frequency EF patients not only seem to be more emotionally affected, they also perceive more stress-not necessarily derived from the consequences of their syndrome-and score higher in some dispositional variables extensively known to increase stress vulnerability [31] [32] [33] . In addition to the increased use of venting by the low-frequency EF patients, which, as an outward expression of emotion can be healthy in moderation but in excess is linked to rumination and strained relationships over time [34, 35] , these results support a possible distinction between two profiles of patients as a function of their scores in the evaluated psychological factors.
In spite of the clear need for further studies based on larger sample sizes in order to enable the use of powerful statistical procedures (i.e., discriminant analysis), the existence of a category consisting of low-frequency EF patients characterized by the presence of a "negative (unhealthy) psychological profile" may initially be hypothesized in opposition to high-frequency EF patients characterized by a more neutral psychological profile. While our results may at first seem counterintuitive as higher frequency of symptoms is usually expected to be linked to negative psychological profiles (see, for example, McDonald et al. [36] ), they can be better understood in the context of a vulnerability paradigm where the variables conforming to this psychological profile could be contributing to the maintenance and exacerbation of EF. While this circumstance may be true for low-frequency EF patients, this seems not to be the case for high-frequency patients, who may be less susceptible to the influence of psychological factors in the maintenance and exacerbation of their symptoms.
In conclusion, low-frequency EF patients seem to have a distinctive psychological profile characterized by higher anxiety and depressive symptoms, increased perceived stress, higher neuroticism, and frequent use of coping strategies consistently reported in the literature as contributing to stress and diminishing emotional adaptation-high venting, denial, and self-blame [33, 34] . In turn, stress and lack of emotional adjustment have been recognized as some of the most important precipitants of migraines and tension-type and other types of headache [37] [38] [39] . This circumstance highlights the potential need to consider low-frequency EF patients as a target for psychological intervention (joining traditional cognitive-behavioral strategies, and acceptance and commitment therapy in order to reduce stress and to improve emotional functioning) in combination with the most common medical procedures. An analysis of the impact of psychological interventions, comparing low-frequency to high-frequency EF patients, should be performed promptly to test this proposition. In addition, longitudinal studies are necessary to correctly elucidate the influence of these psychological variables on the course of EF in general and, in particular, on those patients presenting a low frequency of paroxysms, examining the possible presence of additional bidirectional effects (as, for example, a progressive psychological readjustment of patients as the frequency of attacks increases). Due to the dispositional character of some of these variables, as for example in the case of neuroticism, longitudinal studies seem especially interesting in order to analyze their role not only in the maintenance and exacerbation of EF, but also in its onset. In any case, it would be desirable for such studies to be able to use larger samples sizes than in the present study in order to increase the statistical reliability of the results; even though keeping in mind the low prevalence of this condition, it seems to be sufficiently representative to warrant further detailed research. 
